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3 <110> APPLICANT: Boutilier, Kim 

4 Ouellet, Therese 

5 Custers, Jan 

6 Hattori, Jiro 

7 Miki, Brian 

8 Van Lookeren Campagne, Michiel 

10 <120> TITLE OF INVENTION: USE OF THE BNM3 TRANSCRIPTIONAL ACTIVATOR TO CONTROL PLANT 

11 EMBRYOGENESIS AND REGENERATION PROCESSES 
13 <130> FILE REFERENCE: 15327 . 0001US01 

15 <140> CURRENT APPLICATION NUMBER: 09/980, 364A 

16 <141> CURRENT FILING DATE: 2002-04-08 

18 <150> PRIOR APPLICATION NUMBER: PCT/CA00/00642 

19 <151> PRIOR FILING DATE: 2000-06-02 

21 <150> PRIOR APPLICATION NUMBER: EP 99201745.9 

22 <151> PRIOR FILING DATE: 1999-06-02 
24 <160> NUMBER OF SEQ ID NOS : 17 

26 <170> SOFTWARE: Patentln version 3.3 

28 <210> SEQ ID NO: 1 

29 <211> LENGTH: 2014 

30 <212> TYPE: DNA 

31 <213> ORGANISM: Brassica napus 

33 <400> SEQUENCE: 1 

34 gttcatctct cttctttaag accaaaacct ttttctcctc ctcttcatgc atgaacccta 60 
36 actaagttct tcttctttta ccttttacca agaactcgtt agatcactct ctgaactcaa 120 
38 tgaataataa ctggttaggc ttttctctct ctccttatga acaaaatcac catcgtaagg 180 
40 acgtctactc ttccaccacc acaaccgtcg tagatgtcgc cggagagtac tgttacgatc 240 
42 cgaccgctgc ctccgatgag tcttcagcca tccaaacatc gtttccttct ccctttggtg 300 
44 tcgtcgtcga tgctttcacc agagacaaca atagtcactc ccgagattgg gacatcaatg 360 
46 gttgtgcatg caataacatc cacaacgatg agcaagatgg accaaagctt gagaatttcc 420 
48 ttggccgcac caccacgatt tacaacacca acgaaaacgt tggagatgga agtggaagtg 480 
50 gctgttatgg aggaggagac ggtggtggtg gctcactagg actttcgatg ataaagacat 540 
52 ggctgagaaa tcaacccgtg gataatgttg ataatcaaga aaatggcaat gctgcaaaag 600 
54 gcctgtccct ctcaatgaac tcatctactt cttgtgataa caacaacgac agcaataaca 660 
56 acgttgttgc ccaagggaag actattgatg atagcgttga agctacaccg aagaaaacta 720 
58 ttgagagttt tggacagagg acgtctatat accgcggtgt tacaaggcat cggtggacag 780 
60 gaagatatga ggcacattta tgggataata gttgtaaaag agaaggccaa acgcgcaaag 840 
62 gaagacaagt ttatttggga ggttatgaca aagaagaaaa agcagctagg gcttatgatt 900 
64 tagccgcact caagtattgg ggaaccacca ctactactaa cttccccatg agcgaatatg 960 
66 aaaaagaggt agaagagatg aagcacatga caaggcaaga gtatgttgcc tcactgcgca 1020 
68 ggaaaagtag tggtttctct cgtggtgcat cgatttatcg tggagtaaca agacatcacc 1080 
70 aacatggaag atggcaagct aggataggaa gagtcgccgg taacaaagac ctctacttgg 1140 
72 gaacttttgg cacacaagaa gaagctgcag aggcatacga cattgcggcc atcaaattca 1200 
74 gaggattaac cgcagtgact aacttcgaca tgaacagata caacgttaaa gcaatcctcg 1260 
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76 aaagccctag tcttcctatt ggtagcgccg 


caaaacgtct 


caaggaggct aaccgtccgg 


1320 


78 ttccaagtat gatgatgatc agtaataacg 


tttcagagag 


tgagaatagt gctagcggtt 


1380 


80 ggcaaaacgc tgcggttcag catcatcagg 


gagtagattt 


gagcttattg caccaacatc 


1440 


82 aagagaggta caatggttat tattacaatg 


gaggaaactt 


gtcttcggag agtgctaggg 


1500 


84 cttgtttcaa acaagaggat gatcaacacc 


atttcttgag 


caacacgcag agcctcatga 


1560 


86 ctaatatcga tcatcaaagt tctgtttcgg 


atgattcggt 


tactgtttgt ggaaatgttg 


1620 


88 ttggttatgg tggttatcaa ggatttgcag 


ccccggttaa 


ctgcgatgcc tacgctgcta 


1680 


90 gtgagtttga ttataacgca agaaaccatt 


attactttgc 


tcagcagcag cagacccagc 


1740 


92 agtcgccagg tggagatttt cccgcggcaa 


tgacgaataa 


tgttggctct aatatgtatt 


1800 


94 accatgggga aggtggtgga gaagttgctc 


caacatttac 


agtttggaac gacaattaga 


1860 


96 aaaaatagtt aaagatcttt agttatatgc 


gttgttgtgt 


gctggtgaac agtgtgatac 


1920 


98 tttgattatg tttttttctt tctctttttc 


tttttcttgg 


ttaatttctt aagacttatt 


1980 


100 tttagtttcc attagttgga taaattttca gact 














2014 


103 <210> SEQ ID NO: 


: 2 


























104 <211> LENGTH: 579 


























105 <212> TYPE: 


PRT 




























106 <213> ORGANISM: 


Brassica napus 




















108 <400> SEQUENCE: 


2 


























110 Met 


Asn 


Asn 


Asn 


Trp 


Leu 


Gly 


Phe 


Ser 


Leu 


Ser 


Pro 


Tyr 


Glu 


Gin 


Asn 




111 1 








5 










10 










15 






114 His 


His 


Arg 


Lys 


Asp 


Val 


Tyr 


Ser 


Ser 


Thr 


Thr 


Thr 


Thr 


Val 


Val 


Asp 




115 






20 










25 










30 








118 Val 


Ala 


Gly 


Glu 


Tyr 


Cys 


Tyr 


Asp 


Pro 


Thr 


Ala 


Ala 


Ser 


Asp 


Glu 


Ser 




119 




35 










40 










45 










122 Ser 


Ala 


He 


Gin 


Thr 


Ser 


Phe 


Pro 


Ser 


Pro 


Phe 


Gly 


Val 


Val 


Val 


Asp 




123 


50 










55 










60 












126 Ala 


Phe 


Thr 


Arg 


Asp 


Asn 


Asn 


Ser 


His 


Ser 


Arg 


Asp 


Trp 


Asp 


He 


Asn 




127 65 










70 










75 










80 




130 Gly 


Cys 


Ala 


Cys 


Asn 


Asn 


He 


His 


Asn 


Asp 


Glu 


Gin 


Asp 


Gly 


Pro 


Lys 




131 








85 










90 










95 






134 Leu 


Glu 


Asn 


Phe 


Leu 


Gly 


Arg 


Thr 


Thr 


Thr 


He 


Tyr 


Asn 


Thr 


Asn 


Glu 




135 






100 










105 










110 








138 Asn 


Val 


Gly 


Asp 


Gly 


Ser 


Gly 


Ser 


Gly 


Cys 


Tyr 


Gly 


Gly 


Gly 


Asp 


Gly 




139 




115 










120 










125 










142 Gly 


Gly 


Gly 


Ser 


Leu 


Gly 


Leu 


Ser 


Met 


He 


Lys 


Thr 


Trp 


Leu 


Arg 


Asn 




143 


130 










135 










140 












146 Gin 


Pro 


Val 


Asp 


Asn 


Val 


Asp 


Asn 


Gin 


Glu 


Asn 


Gly 


Asn 


Ala 


Ala 


Lys 




147 145 










150 










155 










160 




150 Gly 


Leu 


Ser 


Leu 


Ser 


Met 


Asn 


Ser 


Ser 


Thr 


Ser 


Cys 


Asp 


Asn 


Asn 


Asn 




151 








165 










170 










175 






154 Asp 


Ser 


Asn 


Asn 


Asn 


Val 


Val 


Ala 


Gin 


Gly 


Lys 


Thr 


He 


Asp 


Asp 


Ser 




155 






180 










185 










190 








158 Val 


Glu 


Ala 


Thr 


Pro 


Lys 


Lys 


Thr 


He 


Glu 


Ser 


Phe 


Gly 


Gin 


Arg 


Thr 




159 




195 










200 










205 










162 Ser 


He 


Tyr 


Arg 


Gly 


Val 


Thr 


Arg 


His 


Arg 


Trp 


Thr 


Gly 


Arg 


Tyr 


Glu 




163 


210 










215 










220 












166 Ala 


His 


Leu 


Trp 


Asp 


Asn 


Ser 


Cys 


Lys 


Arg 


Glu 


Gly 


Gin 


Thr 


Arg 


Lys 




167 225 










230 










235 










240 




170 Gly 


Arg 


Gin 


Val 


Tyr 


Leu 


Gly 


Gly 


Tyr 


Asp 


Lys 


Glu 


Glu 


Lys 


Ala 


Ala 
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171 




245 








174 


Arg Ala 


Tyr Asp Leu 


Ala 


Ala 


Leu 


175 




260 








178 


Thr Asn 


Phe Pro Met 


Ser 


Glu 


Tyr 


179 




275 






280 


182 


His Met 


Thr Arg Gin 


Glu 


Tyr 


Val 


183 


290 






295 




186 


Gly Phe 


Ser Arg Gly 


Ala 


Ser 


He 


187 


305 




310 






190 


Gin His 


Gly Arg Trp 


Gin 


Ala 


Arg 


191 




325 








194 


Asp Leu 


Tyr Leu Gly 


Thr 


Phe 


Gly 


195 




340 








198 


Tyr Asp 


He Ala Ala 


He 


Lys 


Phe 


199 




355 






360 


202 


Phe Asp 


Met Asn Arg 


Tyr 


Asn 


Val 


203 


370 






375 




206 


Leu Pro 


He Gly Ser 


Ala 


Ala 


Lys 


207 


385 




390 






210 


Val Pro 


Ser Met Met 


Met 


He 


Ser 


211 




405 








214 


Ser Ala 


Ser Gly Trp 


Gin 


Asn 


Ala 


215 




420 








218 


Asp Leu 


Ser Leu Leu 


His 


Gin 


His 


219 




435 






440 


222 


Tyr Asn 


Gly Gly Asn 


Leu 


Ser 


Ser 


223 


450 






455 




226 


Gin Glu 


Asp Asp Gin 


His 


His 


Phe 


227 


465 




470 






230 


Thr Asn 


He Asp His 


Gin 


Ser 


Ser 


231 




485 








234 


Cys Gly 


Asn Val Val 


Gly 


Tyr 


Gly 


235 




500 








238 


Val Asn 


Cys Asp Ala 


Tyr 


Ala 


Ala 


239 




515 






520 


242 


Asn His 


Tyr Tyr Phe 


Ala 


Gin 


Gin 


243 


530 






535 




246 


Gly Asp 


Phe Pro Ala 


Ala 


Met 


Thr 


247 


545 




550 






250 


Tyr His 


Gly Glu Gly 


Gly 


Gly 


Glu 


251 




565 








254 


Asn Asp 


Asn 









258 <210> SEQ ID NO: 3 

259 <211> LENGTH: 2011 

260 <212> TYPE: DNA 

261 <213> ORGANISM: Brassica napus 

263 <400> SEQUENCE: 3 

264 ttcttctttt accttttacc aagaactcgt 
266 actggttagg cttttctctc tctccttatg 





250 










255 




Lys 


Tyr 


Trp 


Gly 


Thr 


Thr 


Thr 


Thr 


265 










270 






Glu 


Lys 


Glu 


Val 


Glu 


Glu 


Met 


Lys 










285 








Ala 


Ser 


Leu 


Arg 


Arg 


Lys 


Ser 


Ser 








300 










Tyr 


Arg 


Gly 


Val 


Thr 


Arg 


His 


His 






315 










320 


He 


Gly 


Arg 


Val 


Ala 


Gly 


Asn 


Lys 




330 










335 




Thr 


Gin 


Glu 


Glu 


Ala 


Ala 


Glu 


Ala 


345 










350 






Arg 


Gly 


Leu 


Thr 


Ala 


Val 


Thr 


Asn 










365 








Lys 


Ala 


He 


Leu 


Glu 


Ser 


Pro 


Ser 








380 










Arg 


Leu 


Lys 


Glu 


Ala 


Asn 


Arg 


Pro 






395 










400 


Asn 


Asn 


Val 


Ser 


Glu 


Ser 


Glu 


Asn 




410 










415 




Ala 


Val 


Gin 


His 


His 


Gin 


Gly 


Val 


425 










430 






Gin 


Glu 


Arg 


Tyr 


Asn 


Gly 


Tyr 


Tyr 










445 








Glu 


Ser 


Ala 


Arg 


Ala 


Cys 


Phe 


Lys 








460 










Leu 


Ser 


Asn 


Thr 


Gin 


Ser 


Leu 


Met 






475 










480 


Val 


Ser 


Asp 


Asp 


Ser 


Val 


Thr 


Val 




490 










495 




Gly 


Tyr 


Gin 


Gly 


Phe 


Ala 


Ala 


Pro 


505 










510 






Ser 


Glu 


Phe 


Asp 


Tyr 


Asn 


Ala 


Arg 










525 








Gin 


Gin 


Thr 


Gin 


Gin 


Ser 


Pro 


Gly 








540 










Asn 


Asn 


Val 


Gly 


Ser 


Asn 


Met 


Tyr 






555 










560 


Val 


Ala 


Pro 


Thr 


Phe 


Thr 


Val 


Trp 




570 










575 





tagatcattt tctgaactcg atgaataata 60 
aacaaaatca ccatcgtaag gacgtctgct 120 
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268 cttccaccac cacaaccgcc gtagatgtcg ccggagagta ctcttacgat ccgaccgctg 
270 cctccgatga gtcttcagcc atccaaacat cgtttccttc tccctttggt gtcgtcctcg 
272 atgctttcac cagagacaac aatagtcact cccgagattg ggacatcaat ggtagtgcat 
274 gtaataacat ccacaatgat gagcaagatg gaccaaaact tgagaatttc cttggccgca 
276 ccaccacgat ttacaacacc aacgaaaacg ttggagatat cgatggaagt gggtgttatg 
278 gaggaggaga cggtggtggt ggctcactag gactttcgat gataaagaca tggctgagaa 
280 atcaacccgt ggataatgtt gataatcaag aaaatggcaa tggtgcaaaa ggcctgtccc 
282 tctcaatgaa ctcatctact tcttgtgata acaacaacta cagcagtaac aaccttgttg 
2 84 cccaagggaa gactattgat gatagcgttg aagctacacc gaagaaaact attgagagtt 
286 ttggacagag gacgtctata taccgcggtg ttacaaggca tcggtggaca ggaagatatg 
288 aggcacattt atgggataat agttgtaaac gagaaggcca aacgcgcaaa ggaagacaag 
2 90 tttatttggg aggttatgac aaagaagaaa aagcagctag ggcttatgat ttagccgcac 
2 92 tcaagtattg gggaaccacc actactacta acttccccat gagcgaatat gagaaagaga 
2 94 tagaagagat gaagcacatg acaaggcaag agtatgttgc ctcacttcgc aggaaaagta 

2 96 gtggtttctc tcgtggtgca tcgatttatc gtggagtaac aagacatcac caacatggaa 
298 gatggcaagc taggatagga agagtcgccg gtaacaaaga cctctacttg ggaacttttg 
300 gcacacaaga agaagctgca gaggcatacg acattgcggc catcaaattc agaggattaa 

3 02 ccgcagtgac taacttcgac atgaacagat acaacgttaa agcaatcctc gaaagcccta 
3 04 gtcttcctat tggtagcgcc gcaaaacgtc tcaaggaggc taaccgtccg gttccaagta 
306 tgatgatgat cagtaataac gtttcagaga gtgagaataa tgctagcggt tggcaaaacg 
308 ctgcggttca gcatcatcag ggagtagatt tgagcttatt gcagcaacat caagagaggt 
310 acaatggtta ttattacaat ggaggaaact tgtcttcgga gagtgctagg gcttgtttca 
312 aacaagagga tgatcaacac catttcttga gcaacacgca gagcctcatg actaatatcg 
314 atcatcaaag ttctgtttca gatgattcgg ttactgtttg tggaaatgtt gttggttatg 
316 gtggttatca aggatttgca gccccggtta actgcgatgc ctacgctgct agtgagtttg 
318 actataacgc aagaaaccat tattactttg ctcagcagca gcagacccag cattcgccag 
320 gaggagattt tcccgcggca atgacgaata atgttggctc taatatgtat taccatgggg 
322 aaggtggtgg agaagttgct ccaacattta cagtttggaa cgacaattag aaataatagt 
324 taaagatctt tagttatatg cgttgttgtg tggtgttgaa cagtttgata ctttgattat 
326 gttttttttt ctctttttca ttttgttggt tagtttctta agacttattt tttgtttcca 
328 ttagttggat aaattttcgg acttaagggt cacttctgtt ctgacttctg tctaatacag 
330 aaaagttttc ataaaaaaaa aaaaaaaaaa a 

333 <210> SEQ ID NO: 4 

334 <211> LENGTH: 579 

335 <212> TYPE: PRT 

336 <213> ORGANISM: Brassica napus 
338 <400> SEQUENCE: 4 

340 Met Asn Asn Asn Trp Leu Gly Phe Ser Leu Ser Pro Tyr Glu Gin Asn 

341 15 10 15 

344 His His Arg Lys Asp Val Cys Ser Ser Thr Thr Thr Thr Ala Val Asp 

345 20 25 30 

348 Val Ala Gly Glu Tyr Cys Tyr Asp Pro Thr Ala Ala Ser Asp Glu Ser 

349 35 40 45 

352 Ser Ala lie Gin Thr Ser Phe Pro Ser Pro Phe Gly Val Val Leu Asp 

353 50 55 60 

356 Ala Phe Thr Arg Asp Asn Asn Ser His Ser Arg Asp Trp Asp lie Asn 

357 65 70 75 80 

360 Gly Ser Ala Cys Asn Asn lie His Asn Asp Glu Gin Asp Gly Pro Lys 

361 85 90 95 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2011 
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364 Leu Glu Asn Phe Leu Gly Arg Thr Thr Thr lie Tyr Asn Thr Asn Glu 

365 100 105 110 

368 Asn Val Gly Asp lie Asp Gly Ser Gly Cys Tyr Gly Gly Gly Asp Gly 

369 115 120 125 

372 Gly Gly Gly Ser Leu Gly Leu Ser Met lie Lys Thr Trp Leu Arg Asn 

373 130 135 140 

376 Gin Pro Val Asp Asn Val Asp Asn Gin Glu Asn Gly Asn Gly Ala Lys 

377 145 150 155 160 

380 Gly Leu Ser Leu Ser Met Asn Ser Ser Thr Ser Cys Asp Asn Asn Asn 

381 165 170 175 

3 84 Tyr Ser Ser Asn Asn Leu Val Ala Gin Gly Lys Thr lie Asp Asp Ser 
385 180 185 190 

388 Val Glu Ala Thr Pro Lys Lys Thr lie Glu Ser Phe Gly Gin Arg Thr 

389 195 200 205 

392 Ser lie Tyr Arg Gly Val Thr Arg His Arg Trp Thr Gly Arg Tyr Glu 

393 210 215 220 

3 96 Ala His Leu Trp Asp Asn Ser Cys Lys Arg Glu Gly Gin Thr Arg Lys 
397 225 230 235 .240 

400 Gly Arg Gin Val Tyr Leu Gly Gly Tyr Asp Lys Glu Glu Lys Ala Ala 

401 245 250 255 

404 Arg Ala Tyr Asp Leu Ala Ala Leu Lys Tyr Trp Gly Thr Thr Thr Thr 

405 260 265 270 

408 Thr Asn Phe Pro Met Ser Glu Tyr Glu Lys Glu lie Glu Glu Met Lys 

409 275 280 285 

412 His Met Thr Arg Gin Glu Tyr Val Ala Ser Leu Arg Arg Lys Ser Ser 

413 290 295 300 



416 


Gly Phe 


Ser Arg 


Gly 


Ala 


Ser 


He 


Tyr 


Arg 


Gly 


Val 


Thr 


Arg 


His 


His 


417 


305 






310 










315 










320 


420 


Gin His 


Gly Arg 


Trp 


Gin 


Ala 


Arg 


He 


Gly 


Arg 


Val 


Ala 


Gly 


Asn 


Lys 


421 






325 










330 










335 




424 


Asp Leu 


Tyr Leu 


Gly 


Thr 


Phe 


Gly 


Thr 


Gin 


Glu 


Glu 


Ala 


Ala 


Glu 


Ala 


425 




340 










345 










350 






428 


Tyr Asp 


He Ala 


Ala 


He 


Lys 


Phe 


Arg 


Gly 


Leu 


Thr 


Ala 


Val 


Thr 


Asn 


429 




355 








360 










365 








432 


Phe Asp 


Met Asn 


Arg 


Tyr 


Asn 


Val 


Lys 


Ala 


He 


Leu 


Glu 


Ser 


Pro 


Ser 


433 


370 








375 










380 










436 


Leu Pro 


He Gly 


Ser 


Ala 


Ala 


Lys 


Arg 


Leu 


Lys 


Glu 


Ala 


Asn 


Arg 


Pro 


437 


385 






390 










395 










400 


440 


Val Pro 


Ser Met 


Met 


Met 


He 


Ser 


Asn 


Asn 


Val 


Ser 


Glu 


Ser 


Glu 


Asn 


441 






405 










410 










415 




444 


Asn Ala 


Ser Gly 


Trp 


Gin 


Asn 


Ala 


Ala 


Val 


Gin 


His 


His 


Gin 


Gly 


Val 


445 




420 










425 










430 






448 


Asp Leu 


Ser Leu 


Leu 


Gin 


Gin 


His 


Gin 


Glu 


Arg 


Tyr 


Asn 


Gly 


Tyr 


Tyr 


449 




435 








440 










445 








452 


Tyr Asn 


Gly Gly 


Asn 


Leu 


Ser 


Ser 


Glu 


Ser 


Ala 


Arg 


Ala 


Cys 


Phe 


Lys 


453 


450 








455 










460 










456 


Gin Glu 


Asp Asp 


Gin 


His 


His 


Phe 


Leu 


Ser 


Asn 


Thr 


Gin 


Ser 


Leu 


Met 


457 


465 






470 










475 










480 



460 Thr Asn lie Asp His Gin Ser Ser Val Ser Asp Asp Ser Val Thr Val 
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